INTRODUCTION
The significance of keratinized tissue in implant maintenance has been a controversial issue, and there is a lack of consensus in the literature regarding the relationship between the width of the keratinized mucosa and the health of peri-implant tissues. Several authors have claimed that there is no correlation between implant success rate and the presence of keratinized tissue in the peri-implant soft tissue. [1] [2] [3] On the other hand, there are studies which suggest that the presence of an adequate band of keratinized tissue adjacent to the implant reduces inflammation, 4 hyperplasia 5 and recession of the marginal peri-implant soft tissues. 6 Despite of the conflicting views that exist on the subject, it is believed that the presence or reconstruction of keratinized tissue around implants may help facilitate restorative procedures, improve esthetics and enable the patient to maintain adequate oral hygiene without irritation or discomfort. [7] [8] [9] The lack of keratinized tissue can be more apparent and pose certain difficulties, especially in patients where significant ridge resorption has taken place. 10 Therefore, clinicians usually seek methods to maintain or increase the width of keratinized tissue around implants, whenever possible.
Various methods have been proposed for obtaining adequate amounts of keratinized tissue, depending on the technique and patients need. These can either be performed before implant placement, at the time of implant placement or at the time of second stage implant surgery. Apically positioned flaps, laterally positioned flaps, free gingival grafts or connective tissue grafts are some of the more commonly used methods for increasing the zone of keratinized tissue around implants. 11, 12 In shallow vestibules with minimal keratinized tissue, the use of a free gingival graft can help increase both the width of keratinized tissue and the depth of the vestibule. 13 Presented here is a case report, where the free gingival graft technique was used to increase the width of keratinized tissue prior to implant placement.
CASE REPORT
A 44-year-old, systemically healthy, female patient was referred to the Department of Periodontics and Oral Implantology with a chief complaint of wanting replacement of missing teeth due to unesthetic appearance in the lower front region of the mouth since 8 years.
History of the present illness revealed that the teeth had become mobile due to periodontal disease and had to be extracted. On examination, the mandibular central and lateral incisors were found to be missing on either side. There was severe bone resorption, shallow vestibule and a lack of keratinized tissue in the region (Figs 1 and 2) .
Treatment was planned keeping in mind the width of keratinized tissue at the future implant site. The plan involved the use of a free gingival graft to increase the width of keratinized tissue and the depth of the vestibule to be followed by placement of dental implants at a later date.
Phase I therapy included scaling and root planing of the remaining teeth along with restorations in the carious teeth with well-defined prognosis. Phase I therapy was followed by the surgical phase which was divided into two stages. In the first stage the mandibular anterior region with respect to missing teeth 32, 31, 41, 42 and the palatal mucosa on the left side were anesthetized using 2% lignocaine (Xylocaine 2%, AstraZeneca). A partial thickness flap was raised and recipient bed prepared in the region of the missing mandibular teeth (Fig. 3) . A free gingival graft was then obtained from the palate. The graft was trimmed and excess tissue removed to achieve the appropriate thickness. It was then stabilized over the recipient bed using 4-0 silk sutures (Mersilk, Ethicon) (Fig. 4) . A prefabricated stent was placed on the palate to aid in uneventful healing by secondary intention. Postoperatively, the patient was prescribed a combination of Paracetamol and Ibuprofen (Flexon) three times a day for three days, along with a combination of Ofloxacin and Ornidazole (Oflox-OZ) twice a day for three days, she was also put on 0.12% chlorohexidine (Periogard) mouth rinse twice a day. The sutures were removed 14 days postoperatively.
A sufficient amount of stable keratinized tissue and adequate vestibule depth was achieved at the edentulous site after two months (Fig. 5) . Implant surgery was then performed by routine procedures. After sequential osteotomies, two onepiece implants (Alpha Bio) were placed in relation to the missing mandibular lateral incisors (Fig. 6) . A temporary 
DISCUSSION
Lang and Loe 14 determined how much keratinized gingiva is required to maintain gingival health and reported that inflammation persists in areas with less than 2.0 mm of keratinized gingiva, regardless of the patient's oral health. In contrast, however, it was noted that the width cannot be the only factor deciding the adequacy of the attached gingiva. 15 Other factors, such as the patient's age, oral hygiene capability, esthetic considerations and patient's expectations should be considered too. 16 Despite reports that a lack of keratinized tissue may not influence the long-term survival rate of implants, 17,18 the presence and reconstruction of keratinized tissue around implants seem to reduce the discomfort and irritation of patients during oral hygiene.
A recent retrospective study of 339 implants in 69 patients over 3 years reported that the absence of adequate keratinized tissue in endosseous dental implants was associated with higher plaque accumulation and gingival inflammation regardless of the implant surface configuration. 19 Another study that randomly collected data on 200 implants and compared the mean gingival index score, plaque index and radiographic alveolar bone loss in these cases, found that all these indices were significantly higher for those implants with a narrow zone of keratinized tissue compared with those implants placed within a keratinized tissue of more than 2 mm. 20 Thus, clinicians consider it essential to provide enough keratinized tissue to aid in the long-term maintenance of implants, especially in patients who are not able to maintain adequate oral hygiene. 9 Clinicians usually choose an appropriate technique to maximize the width of keratinized tissue from the various available methods, such as an apically positioned flap, laterally positioned flap, free gingival grafting or connective tissue graft. 21 In our case, the patient displayed severe bone resorption, shallow vestibule and a lack of keratinized tissue in the edentulous region. The decision to do free gingival grafting to increase the width of attached gingiva was based on its ability to also predictably increase the depth of the vestibule. Prior to implant placement we were able to achieve a sufficient amount of keratinized tissue at the edentulous site. Narrow diameter one-piece implants were then placed owing to the amount of bone available. Nonfunctionally loaded temporary prosthesis was placed three weeks after implant placement and was followed up for a period of three months showing stable peri-implant soft tissue. Unfortunately, the patient moved to a different state and was unable to report for her final prosthetic restorations. Also due to the mesiodistal expanse of the edentulous site and the patients desire to not have any interdental spacing, a five unit bridge was planned using the two implants as abutments.
